ABSTRACT
INTRODUCTION
Medicinal plants have been a major source of drug for centuries. One of the principle advantage of the plants as a source of novel drugs is their minimal toxicity and lesser side effects. Hence, plants are of great potential for developing new and better oral drug candidates with fewer side effects to tackle diabetes mellitus and there are many reports on it (1-4).
Trichosanthes dioica (family: Cucurbitaceae) is a dioecious perennial plant known as 'Parval' in Hindi, 'Patol' in Bengali, 'Potala' in Assamese and 'Chhachindra' in Oriya, grown throughout India (5) . The fruits are a rich source of protein and minerals and are used in traditional system of medicine since ancient times (6, 7) . Some specific medicinal properties have also been identified in case of normal animals by mixing shade dried fruits in their food (8, 9) . In our earlier study we have demonstrated its antihyperglycemic and antidiabetic effect of T. dioica (10, 11) . The present investigation of the aqueous extract of the fruits of T. dioica was undertaken to evaluate its effect in streptozotocin (STZ) induced diabetic (SD) rats.
MATERIALS AND METHODS
Plant material: Fresh unripe fruits (4 kg) of T. dioica were purchased from the local market of Allahabad, India and authenticated by Taxonomist, Department of Botany, University of Allahabad, India. The fruits were cut into small pieces and were shade dried. The dried pieces were mechanically crushed and extracted with distilled water using soxhlet at boiling temperature (100°C) up to 36 h. The extract was filtered and concentrated in rotatory evaporator at 35 ± 5 °C under reduced pressure, to obtain semisolid material, which was then lyophilized to get a powder (yield: 14.9 %w/w).
Experimental animals: Animals obtained from National Institute of Communicable Diseases (NICD) New Delhi, India, were housed under standard environmental conditions (25 ± 2°C temperature, 50 ± 5 % humidity with a 12 h each of dark and light cycle) and maintained with free access of water and a standard laboratory diet ad libitum. The study was approved by the Institutional Ethical Committee. Experiment was performed on 6-8 week old, healthy, male albino Wistar rats, of body weight from 150-200 g.
Induction of diabetes:
Diabetes was induced by a single intraperitonial injection of freshly prepared Streptozotocin (purchased from Sigma Aldrich Chem. Co. USA.) 55 mg/kg bw in 0.1 m citrate buffer (pH 4.5) to a group of overnight fasted rats. After 3 days of STZ administration, fasting blood glucose (FBG) level was estimated and postprandial glucose (PPG) was checked regularly up to stable hyperglycemia, usually 1 week after STZ injection. Animals having marked hyperglycemia (FBG > 250 mg/dl) were selected for the study (10) .
Estimation: Different parameters were measured initially before the treatment and then monitored regularly every week up to 28 days. Blood samples were collected from the tail vein. FBG and PPG levels were estimated by glucose oxidase method (11) . Aspartate amino transferase (AST), Alanine amino transferase (ALT), Alkaline phosphatase (ALP), Creatinine (CREA) and Total protein (TP) were measured spectrophotometrically (12) (13) (14) (15) . All the kits used were purchased from Bayer Diagnostics India Ltd. Urine Sugar was detected by reagent based Uristix.
Experimental Design: The experiment was carried out on three groups (I, II and III) of six rats each-Group I: normal (control) treated with vehicle; Group II: severely diabetic (control) treated with vehicle; Group III severely diabetic treated with 1000 mg/kg of extract. Control rats (group I & II) received vehicle (distilled water only) orally, while group III received 1000 mg/kg of extract orally suspended in distilled water regularly once a day up to 28 days because it was found to be effective dose in our earlier study. All parameters were estimated at the beginning and after 28 days of experiment. 
Serum Creatanine (U/L)
Normal (control) D W 0.9 ± 0.2 0.8 ± 0.5 0.8 ± 0.3 0.9 ± 0.4 0.8 ± 0.2 SD (control) D W 1.5 ± 0.6 1.4 ± 0.8* 1.6 ± 0.6* 1.5 ± 0.2* 1.7 ± 0.5* SD (treated) 1000 mg/kg 1.7 ± 0.5 1.6 ± 0.5* 1.4 ± 0.5* 1.3 ± 0.6* 1.1 ± 0.3* ** P < 0.01 as compared to pretreatment levels: * P < 0.05 as compared to pretreatment levels. 1000mg/kg ++++ ++++ +++ ++*** +*** *** P < 0.001 as compared to pretreatment levels; ** P < 0.01 as compared to pretreatment levels; * P < 0.05 as compared to pretreatment levels.
LD 50 : Two groups of rats of both the sexes (6 animals per group, 3 females and 3 males), weighing about 180 -200 g were orally administered a single dose of 10.0 g and 15.0 g. of the aqueous extract of T. dioica fruits. Then rats were observed for gross behavioural neurologic and autonomic effects continuously. Food consumption, faeces and urine were also examined at 2 h and then at 6 h intervals for 24 h.
Statistical analysis: Data were statistically evaluated using one-way ANOVA, followed by a post hoc Scheffe's test using the SPSS computer software, version 7.5. The values were considered significant when P<0.05.
RESULTS AND DISCUSSION
Effect of aqueous extract of T. dioica on FBG, PPG, AST, ALT, ALP, and CREA of severely diabetic rats was studies. It is known that in uncontrolled diabetes mellitus, there are functional changes in many tissues / organs like pancreas, liver, heart, adipose etc., which are reflected as alterations in some of the metabolic pathways and many blood parameters.
In the present study, in the untreated diabetic animals, there was an increase in AST which indicates the effect on the heart metabolism and also ALT, ALP, CREA indicative of the effect on liver metabolism. However, the animals treated with the extract (Table 1) showed a significant reduction of 28.7 % (P<0.001) in FBG and 30.7 % (P<0.001) in PPG levels. Moreover, the dose produced a fall of 22.6, 36.5, 34.2, and 35.3 % (P<0.001) respectively in AST, ALT, ALP, and CREA levels after 28 days treatment. At the end of treatment there was a slight increment observed in the diabetic control group. This points out that treatment with the extract affected the metabolic pathways in such a way that liver, heart and other tissues are showing tendency to return to return to normal metabolic pathways.
In untreated diabetes, loss in body weight and increased excretion in urine of some compounds like glucose, proteins are also reported (16) . Results in Table 2 show that in the untreated diabetic rats, there was a decrease in body weight and total protein and increased excretion of sugar and protein in urine. But in the extract treated group there was increase of 36.7% and 16.7% (P<0.05) in TP and body weight of severely diabetic rats respectively. Additionally 75.0 % (P<0.01) in Urine Sugar and 66.6 % (P<0.01) decrease in Urine protein levels were observed at the end of 28 days treatment, whereas,
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enhanced levels of TP, Body Weight, Urine Sugar and Urine Protein accompanied with weight loss were observed in severely diabetic control group after 28 days treatment
In the LD 50 study the behavior of the treated rats appeared normal. No toxic effect was reported at doses up to 10 and 15 times of the effective dose of the aqueous extract as no mortality was observed in any of these groups.
Thus the results of our study show that there was partial reversal of FPG, PPG and enzymes. It is to be seen whether further prolonged treatment would bring them to normal or near normal values. Reduced urine sugar, urine protein and increased body weight and total protein are additional advantages. Its high LD 50 shows high margin of safety, which is greater than 15 times effective dose. Further studies at cellular and molecular level are in progress.
